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Non-technical Summary
EU companies face many tax obstacles in their EU-wide cross-border activities. These include the high compliance costs, the lack of cross-border loss-offset and the risk of double taxation as a result of conflicting rights between member states. To tackle these problems, the European Commission envisages putting forward a proposal for a tax reform that would allow improving the efficiency and simplicity of the corporate income tax systems in the EU. One policy option is the introduction of a Common Corporate Tax Base (CCTB) that would replace the current 27 tax codes for the computation of taxable income across member states by a single and common set of tax rules.
The idea of this paper is to provide an analysis of the consequences which an adoption of a CCTB would have on effective tax burdens of EU companies located in each of the 27 member states, using the model of the European Tax Analyzer. The tax accounting rules considered are based on the proposals of the working group concerned with the Common Consolidated Corporate Tax Base and comprise concrete taxation rules for eight different elements of the tax base: depreciation rules, valuation of inventories, determination of production costs, treatment of R&D costs, provisions for future pension payments, provisions for legal obligations, avoidance of double taxation of dividend income and loss relief.
Quantitative analyses executed for EU-27 average large and small and medium-sized companies show remarkable dispersions of effective tax burdens at corporate level across member states. Furthermore, the results indicate that the proposed CCTB has a considerable impact on effective tax burdens. Primarily caused by restrictive depreciation rules the concept would generally broaden the tax bases within the EU if all member states uniformly adopt a CCTB.
Consequently, behind the background of revenue neutrality of an introduction of a CCTB the results suggest that the implementation of the analyzed common set of tax rules could be accompanied by a reduction of nominal tax rates within in EU member states. EU companies face many tax obstacles in their EU-wide cross-border activities. These include the high compliance costs, the lack of cross-border loss-offset and the risk of double taxation as a result of conflicting rights between member states. To tackle these problems, the European Commission envisages putting forward a proposal for a tax reform that would allow improving the efficiency and simplicity of the corporate income tax systems in the EU.
The most comprehensive approach would be a Common Consolidated Corporate Tax Base (CCCTB) which encompasses all elements of cross-border consolidation and loss compensation. A less far reaching approach -the Common Corporate Tax Base (CCTB) -covers all other non consolidation and non loss-compensation related provisions defining the domestic tax bases of EU companies. This policy option would replace the current 27 tax codes for the computation of taxable income across member states by a single and common set of tax rules.
The aim of this paper is to provide an analysis of the consequences which an adoption of a CCTB would have on effective tax burdens of EU companies located in each of the 27 member states, using the model of the European Tax Analyzer. This model allows demonstrating to what extent tax burdens are influenced by differing tax systems, types of taxes, tax bases, and tax rates. More specifically, in the following the impact on the EU companies' effective tax burdens of moving from the prevailing corporate tax systems to alternative options for a CCTB, i.e. to an EU-wide harmonisation of selected non-consolidation and non cross-border loss-compensation related major provisions of the corporate tax base, is quantified. Since the focus is on the effective corporate tax burdens of companies, the analysis is limited to corporations (i.e. transparent entities are not taken into account) and to taxes borne at the corporate level (i.e. personal taxes of shareholders are not taken into account).
Section 2 specifies the scenario of a Common Corporate Tax Base. Section 3 introduces the methodological concept for the computation of effective company tax burdens as well as the underlain data base. In Section 4 the effective company tax burdens and their developments in the EU-27 member states are compared and analysed. Finally, section 5 concludes the discussion.
Scenario of a Common Corporate Tax Base
The tax accounting rules considered are based on the proposals of the working group concerned with the Common Consolidated Corporate Tax Base. 2 Altogether, eight different elements of the tax base are taken into consideration. These elements are outlined in the following.
• Depreciation rules for intangible assets, machinery, buildings, furniture and fixture (option A): A distinction is made between long-term and short to medium term assets depending on the useful lifetime of each asset. In case of machinery as well as furniture and fixture pool depreciation is done at a rate of 20%. Special rules apply to buildings (individual straight-line depreciation with a rate of 2.5%) and intangible assets (individual straightline depreciation with a general rate of 6.67%).
• Valuation of inventories (option B): The weighted average cost method is chosen. Accordingly, items in inventory and the cost of goods which are sold in the period are valued with average costs. The average is calculated using costs of the units being in stock at that time.
• Production costs (option C): All direct costs are treated as production costs.
• Costs for R&D as part of production costs (option D): The considered CCTB option is to include costs for development which can be allocated directly to the specific production.
Research costs, in contrast, are deemed to be expensed as they are not in direct relation to production.
• Provisions for future pension payments (option E): The considered CCTB option here is to use IFRS rules for the determination of pension provisions. This implies a harmonisation of the discount rate and rules regarding the projection of future developments of pension costs (e.g. increases in labour costs).
• Provisions for legal obligations (e.g. warranty claim, option F): The considered CCTB option is to treat contributions to such provisions as tax deductible when certain requirements are met, e.g. reliable estimation is possible and the liability is tax deductible itself.
• Avoidance of double taxation of dividends (option G): The option for a CCTB is to exempt dividends from major shareholding (participation ratio ≥ 10% of shares). Exemption of dividends results in a lower tax burden compared to the credit method, if the foreign income tax is lower than the domestic tax. The assumed foreign tax rate is 30%. • Loss relief (option H): The CCTB option is an indefinite carry forward of losses without the possibility for loss carry back within a single company.
Methodology and Data Base

Computation of effective tax burdens
Various measures for effective tax burdens have been developed. 3 Depending on the purpose of the tax burden comparison, it is possible to distinguish between the effective marginal tax burden and the effective average tax burden. The effective marginal tax burden measures the extra tax of an additional (marginal) investment project that is just worthwhile, i.e. the presumed rate of return equals the cost of capital. The effective average tax burden measures the effective tax burden of projects that earn more than the capital costs, i.e. those generating economic rents or positive net present values. This measure is of high relevance for location decisions of multinationals 4 and the competitive situation of SMEs. Since this article assesses the impact of harmonized tax accounting rules on the attractiveness of member states as a place of location for companies, the effective average tax burden is the relevant measure.
The standard model for the calculation of the effective average tax burden is the approach of Devereux and Griffith. 5 Another method is a model-firm approach which, in its simplest form, is a firm-specific combination of several investments and sources of finance taking into account at the same time all relevant interrelations between sales, investment, profit distribution and financing, etc. The European Tax Analyzer is such an approach.
European Tax Analyzer Model
The European Tax Analyzer was developed by the Centre for European Economic Research (ZEW) and the University of Mannheim and approved in an earlier study for the European Commission.
6 It is a model-firm approach calculating and comparing effective average tax burdens for companies located in different countries. The following takes into account the tax systems of the EU-27 member states.
The effective average tax burden is derived by simulating the development of a corporation over a ten year period. It is expressed as the difference between the pre-tax and the post-tax value of the firm at the end of the simulation period (i.e. period 10). The value of the firm is represented by the equity, which includes the capital stock and the cumulative net income of each period. At the end of period ten, the tax value of assets and liabilities may differ from their fair value, depending on the tax rules which are to be applied. These unrealized profits and liabilities are added to the taxable income in period ten and are taxed accordingly. As a consequence, only the effects of different tax accounting rules on the liquidity are taken into account. Remaining loss carry forwards at the end of the simulation are dissolved liquidityrelated whereas a devaluation of 50 per cent is made if there are no restrictions for the use of loss carry forwards and a devaluation of 75 per cent if there are any restrictions.
In contrast to models which compute tax burdens solely based on pre-tax returns, 7 calculations based on cash receipts and cash expenses regarding balancing investments allow for the entire computation of all tax bases at any time during the period of simulation (because all relevant income and assets have been entered into the tax base). As a consequence, the model can include complicated tax provisions such as progressive tax rates, tax credits (e.g. for foreign taxes) with upper ceilings, and loss carryovers without any difficulty.
Within this conceptual framework the calculations take an industry-specific mix of assets and liabilities as a starting point. The assets consist of real estate, office and factory buildings, plant and machinery, office equipment, intangibles (patents and royalties), financial assets, shares in other corporations (both domestic and foreign), inventories, trade debtors, cash funds, and deposits. The liabilities include long-term and short-term debt, and trade creditors. Based on this (in general existing) capital stock, the future pre-tax profits are derived on the basis of estimates for the future cash receipts and cash expenses associated with the initial capital stock.
Estimates are based on periodical assumptions for production and sales, acquisition of goods, staff expenditure (e.g. remuneration and pension costs), other receipts and expenses (e.g. expenses for R&D), investment, distribution, and costs of financing. Goods are assumed to be either stocked or sold on the market in the same period as they are produced. Therefore, multi-period production is possible. Additional assumptions are made for material and labour with regard to production costs. It is further assumed that depreciable assets (i.e. buildings, plant and machinery, office equipment, and intangibles) are run down at the end of their expected economic life. Reinvestments in new assets are made at that point based on the historical costs of the deposited assets adjusted for inflation. The model's assumptions regarding investment make sure that the initial capital stock at least remains constant. In addition to differing rates of price increases, other macro-economic data considered are credit and debit interest rates, exchange rates for the given countries and the costs of energy and electricity.
6 See Jacobs and Spengel, 2002 . For detailed descriptions of the model see also Spengel, 1995; Jacobs & Spengel, 1996; Meyer, 1996; Stetter, 2005; Gutekunst, 2005. 7 See Schreiber, Spengel, and Lammersen, 2002: 2-23.
In order to determine the post-tax profits the tax liabilities are derived by taking into account the tax bases according to the existing domestic rules (i.e. GAAPs) or the proposed CCTB rules and then applying the national tax rates. As such model-firms, if computer based, can easily be run under alternative sets of assumptions on key variables such as pre-tax receipts and expenses, types and age of assets, sources of finance etc., they may provide reliable results for different circumstances and even different industries.
Tax Parameters Incorporated into the Model
In order to calculate the tax liability in each of the 27 EU member states the European Tax Analyzer accounts for all taxes that may be influenced by the investments and financing at the corporate level. Consequently, in addition to the corporate income tax, real estate taxes, payroll taxes, various types of trade taxes (e.g. on income, capital or value added), net wealth taxes as well as surcharges are considered. A detailed description of the tax parameters is given in the following Section 4 when the tax burdens of the member states are compared with each other.
The computation of the tax bases considers the most relevant assets and liabilities and the effects of the corporate planning. Furthermore, the tax module allows the selection of several accounting options (tax electives) enabling a company to influence its taxable profits. The following elements are considered for profit computation:
-Depreciation (methods and tax periods for all considered assets, extraordinary depreciation), -Inventory (stock) valuation (production costs, FIFO, LIFO and the average costs method, inflation reserves), -Research and Development costs (immediate expensing or capitalisation), -Taxation of capital gains (roll-over relief, inflation adjustment, special tax rates), -Employee pension schemes (deductibility of pension costs, contributions to pension funds, book reserves), -Provisions for bad debts, -Guarantee accruals, -Elimination and mitigation of double taxation on foreign source income (exemption, foreign tax credit, deduction of foreign taxes), and -Loss relief.
Finally, referring to tax rates, the calculations consider statutory linear as well as progressive structures. In the case of progressive rates -relevant for special provisions for small and medium-sized companies in some countries -the tax rates enter into the model as functions of the relevant income or net assets (non-profit taxes) according to the tax laws.
Model-Firms, Data Base and Economic Assumptions
This article considers two model firms: a large and a small and medium-sized company. Both were implemented into the model representing EU-27 average companies. An EU-27 average company is a model of a firm ignoring country and industry specific effects on pre-tax data meaning that balance sheet, profit and loss account and corporate planning of this model company are given and are not dependent on country-specific taxation rules. The data deter-mining the implemented model firms were mainly taken from the AMADEUS database and comprise balance sheet data as well as income statement data.
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The AMADEUS database provides financial and supplementary information for about 6.74 million companies in the EU. However, not all of them are included in the study. 9 One reason is that the AMADEUS database also comprises companies of legal forms (e.g. partnerships) and of industries (e.g. mining) that are not relevant for the study. Furthermore, publicly owned companies are not addressed in the study, but covered by the AMADEUS database. Moreover, some companies have to be excluded because the minimum set of data required for the study is not available. Altogether, this reduces the number of companies used in the study to 1,147,483 in total.
For the determination of the average model companies it had to be taken care that the structure of EU-average companies is not unduly influenced by a small number of member states or large companies. Therefore, it was decided to determine the items of the financial statements in relation to the "sales" or "total assets" for each company and to determine the average for the companies in each country. Consequently, the computation of the EU-average companies is based on country-specific average ratios for the balance sheet items and the income statement items. These country-specific ratios are subsequently aggregated to obtain the EU-average ratios. Finally, these ratios are multiplied with the average values for "sales" and "total assets" averaged out across the EU member states in order to produce the absolute values in Euros for the EU-average companies. Table 1 shows the balance sheets of the generated model firms (i.e. SME and large corporations) at the end of year six (the mid-point of the ten year comparison). The balance sheets depict the different types of investments and their sources of finance. It also highlights the relative weight of these investments and the sources of finance. In addition, table 2 displays the most important financial ratios of both model firms. The calculations done for the model firms require several important economic assumptions which are defined as follows:
-Expected economic lifetime for depreciable assets: buildings (50 years); patents and concessions (5 years each); plant (4 years) and machinery (five assets are considered, 5 to 10 years); office furniture and fixtures (9 years).
-Rates of price increase: consumer price index (2.2%); price index for basic material (4.8%); price index for wages (0.8%); price index for investment goods (2.3%).
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-Interest rates for creditors and debtors: short term credit (3%); long term credit (3.9%); short term debt (5.9%); long term debt (5.1%).
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Effective Company Tax Burdens in the EU Member States
Domestic Accounting
To estimate the impact of common tax accounting rules, the effective tax burdens resulting from current domestic tax rules are examined first. The large member states France, Germany, Italy and Spain impose a relatively high tax burden on corporations. The effective tax burden in countries like the Czech Republic, Slovenia and continental countries like Greece, Luxembourg, the Netherlands, and Portugal as well as in the Scandinavian countries Finland and Sweden is closer to average. As a special case the United Kingdom can be identified where the progressive corporate income tax rate leads to a comparatively high tax burden for the large corporation and to a tax burden well below EU average for the SME.
The effective tax burden is influenced by different kinds of taxes (see table 4) . 12 In general, the corporate income tax constitutes the main share of the overall tax burden in all countries, except Hungary. Its share in the overall tax burden ranges from 41.25% in Hungary to 100% in Malta. This result shows that the corporate income tax rates shown in the second column of table 3 are a key driver for the identified average tax burdens. Besides corporate income tax, all countries, except Malta and Slovenia, levy real estate tax. The impact of real estate taxes on the overall tax burden is comparatively high in Belgium, Denmark, Ireland, Latvia, Lithuania, and in the United Kingdom. In these countries, the share of the real estate tax in the overall tax burden amounts to more than 9%.
Additional taxes are levied in Austria, Cyprus, France, Germany, Hungary, Italy, Luxembourg, Spain and Slovenia. Germany, Luxembourg and Italy levy a trade tax on income. As real estate tax in Germany and Italy is negligible, the overall tax burden is above all determined by profit taxes, whereas the proportion of trade taxes is higher in Germany (Gewerbesteuer: 34.19%) than in Italy (IRAP: 17.77%). A different picture is given for Austria, Cyprus, France and Slovenia. Here, the overall tax burden is substantially determined by nonprofit taxes. All four countries impose a tax on payroll. Its share in the overall tax burden varies between 12.00% (France) and 38.01% (Cyprus). France also levies a trade tax on capital (taxe professionnelle), which amounts to 26.58% of the overall tax burden.
Case of a CCTB
Benchmark Case Reflecting an EU-27 Average Large and SME Corporation
The changes of the effective tax burdens in the event of a CCTB for a large company and a SME are displayed in table 5. It is assumed that the rules outlined in Section 2 regarding depreciation, inventory valuation, determination of production costs, provisions for pensions, provisions for future liabilities, exemption of foreign dividend income and loss relief are implemented simultaneously. For a large company the effective tax burdens increase in all countries, except Cyprus and Estonia, if a CCTB is implemented. The increases range from 0.8% in Ireland to 11.1% in Latvia. On average, the effective tax burden increases by 5.2%. After the harmonisation of the accounting rules, the effective tax burdens show a standard deviation of 7.73 Mio €. In Bulgaria, the Czech Republic, Finland, Greece, Italy, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia and Slovenia the increase of the tax burden is above average. However, these changes rarely translate into a change in the ranking. 12 countries do not change positions. Cyprus, Denmark, Estonia, Germany, Hungary, Luxembourg, the Netherlands and Sweden improve their rank, but only between one and two positions. Bulgaria, Spain, Greece, Italy, Latvia, Portugal and Slovenia worsen their position in the ranking, but only between one and three positions.
In case of a SME the picture shows a similar pattern: in all countries, except Cyprus and Estonia, the introduction of a CCTB would result in a higher effective tax burden. The increases of the effective tax burdens range from 0.1% in Ireland to 10.1% in Latvia. On average, the effective tax burden increases by 4.5%. For the SME effective tax burdens show a standard deviation of 0.23 Mio €. Bulgaria, the Czech Republic, Finland, Greece, Italy, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia and Slovenia show an increase of the tax burden above average. However, 16 countries do not even change positions in the ranking. Cyprus, Denmark, Estonia, Luxembourg, the Netherlands, Sweden and the United Kingdom improve their rank, but only between one and two positions. Bulgaria, Greece, Malta and Portugal worsen their rank, but only between one and three positions.
Overall it can be stated that the introduction of a CCTB would lead to broader tax bases and, hence, to higher effective tax burdens. The development of the effective tax burden would introduce room for manoeuvre to reduce the nominal tax rates in order to keep the introduction of a CCTB revenue neutral. To what extent tax rate cuts seem to be possible cannot be quantified based on the identified average corporations and requires further research concerning microsimulation models assessing thousands of single corporations to be advanced.
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So far, the cumulative effects of common tax accounting rules on the effective tax burden have been analysed. In the following, the effects of the single elements of the CCTB (see section 2) are considered in isolation. Each simulation is based on a particular element of the tax base being harmonised across the EU while for all the other elements domestic accounting rules are still applied. This analysis helps to identify the effect and importance of specific elements of a CCTB. 14 However, it has to be clarified that the changes caused by the isolated application of single CCTB options cannot be summed up to receive the cumulative effects of common tax accounting rules on the effective tax burden. The reasons for this result are timing effects caused by interdependencies between different CCTB options that can intensify or weaken the impact of changed tax rules on the size of the tax base.
15 Table 6 displays the results which are discussed in the following. 13 With the ZEW TaxCoMM a basic version of an adequate corporate microsimulation model was published recently. See Reister, Spengel, Finke, and Heckemeyer, 2008. 14 In accordance with the determination of the tax weights the following calculations are based on the large model firm but hold also true for a SME. 15 For example, changed depreciation rules lead to changed production costs when depreciation is included in the definition of the production costs. If the proposed CCTB options allow higher depreciation in comparison to domestic accounting but are more restrictive concerning the production cost definition the impact of changed depreciation rules on the size of the tax base is weakened in the case both options are regarded simultaneously. Table 6 : Isolated impact of common rules of a CCTB on the effective tax burden in %
(1) Isolated harmonisation of rules governing tax depreciation
Depreciation is a core element in determining the size of the tax base. Deviations between current domestic depreciation rules and common depreciation rules are caused by different depreciation methods and rates. Tax depreciation rules following Option A lead to a broadening of the tax base and thus, to a higher effective tax burden in all member states. Increases range from 0.19% in Belgium to 13.06% in Latvia (see Table 6 , Column 3).
The highest increases of the tax burdens are calculated for the Czech Republic, Latvia, Lithuania and Slovakia. Thus, the current depreciation rules in these countries according to national tax law can be deemed comparably generous because the introduction of CCTB depreciation rules leads to a significant increase of the tax burden. In contrast, the current tax depreciation rules in Belgium, Cyprus, Finland, Denmark, Ireland, Malta, the Netherlands and Slovenia are rather restrictive. In these countries, the effective tax burden would increase only by 1.67% at the maximum, if common tax depreciation rules were introduced.
Overall, the impact of common tax depreciation rules is of very high relevance when it comes to effects on the effective tax burden. On average, the effective tax burden increases by 3.9%. In relation to an overall effect amounting to 5.2% in the event of a CCTB, depreciation can be classified as the option with the definitely most important impact on the tax base. Breaking the overall effect down on the impact of depreciation provisions for specific categories of assets, there is a pre-eminent impact of common depreciation rules for machinery and equipment which clearly dominates the effects based on the depreciation for buildings and intangibles.
(2) Isolated harmonisation of methods for simplified valuation of inventories on the effective tax burden
The weighted average costs method (WAC) was chosen as an option for the CCTB. Accordingly, items in inventory and the cost of goods which are sold are valued with the average costs of the units being in stock at that time. Given inflation and rising costs over time, as it is assumed for these calculations, inventory is valued comparably moderate at average costs. Changes of the effective tax burdens resulting from the introduction of the WAC-method are displayed in table 6, column 4.
Compared to the LIFO-method which is used in most member states' national tax laws the WAC-method results in a higher tax burden. Austria, Italy, Luxembourg, the Netherlands, Poland and Slovenia show the highest increase of the effective tax burden when WAC is applied. Compared to countries applying the FIFO-method in their national tax law (e.g. Denmark, Finland and Lithuania), the tax burden with WAC is reduced. Consistently, there is no change for countries which already apply the WAC method in their national tax law.
Overall, the impact of the WAC-method on the effective tax burden ranges from -0.02% in Lithuania to 0.97% in Italy. Most countries show an increase of less than 0.25%, the EU-wide average increase amounts to 0.14%. Consequently, the method used for the assessment of inventory has only a moderate impact on the effective tax burden.
(3) Effect of common rules for the determination of production costs
Depending on the rules for the determination of production costs, expenses are either deductible for accounting and taxation purposes in the period in which they occur or in which they are capitalised. If the costs are capitalised, they increase the value of the stock of inventory and their tax deduction is thus deferred to the period in which the specific asset is sold. As for the previous options for a CCTB, the tax base is only affected by timing effects. Here, in addition to direct costs indirect costs which are associated with the production process and which can be allocated to individual assets have to be included in production costs. The results show that the effective tax burden would change only moderately in most countries (see Table 6 , Column 5).
The effective tax burden in the Czech Republic, France, Ireland, Latvia, Lithuania, the Netherlands, Poland, Slovakia and the United Kingdom do not change at all or only to a very small extent. This indicates that the current tax practice in these countries is already in line with the respective CCTB option. Increases are presented for Austria, Belgium, Bulgaria, Denmark, Estonia, Finland, Germany, Greece, Malta, Portugal, Romania and Slovenia. In these countries' current tax practice, not all of the costs related to the production of assets are included in the production costs. In contrast, the effective tax burden decreases in Cyprus, Hungary, Luxembourg, Spain, Sweden and Italy. The main reason is that most of these countries demand research and development costs to be capitalised. For the purposes of a CCTB, however, production costs include only those research and development costs which are deemed to be closely related to the production process. Thus, production costs according to the current tax law in these countries are higher compared to the production costs under a CCTB.
Altogether, the impact of the determination of production costs on the effective tax burden with an overall EU-average increase of 0.15% is comparable to option B. But it may not be ignored that the country-specific impact of the production costs on the effective tax burden ranges from -4.22% in Cyprus to 1.46% in Romania..
(4) Effect of common rules for the capitalization of R&D costs within production costs
The CCTB considers an inclusion of R&D costs into production costs when these costs are related closely to production. Therefore, R&D costs related to production are included into production costs and reduce the tax base when the underlying goods are sold. The results of the simulation reveal that there is no considerable impact of R&D costs related to production on the effective tax burden (see Table 6 , Column 6). According to domestic tax law, some countries demand to include almost all R&D costs into production costs even if they are not closely related to production such as (basic) research or generic development. Their tax base decreases when R&D costs are included only with the production related part in production costs, since a higher portion of R&D expenditure is tax effective in earlier periods. These countries show lower effective tax burdens. Cyprus (-0.27%), Spain (-0.07%), Luxemburg (-0.09%), Malta (-0.08%) and Sweden (-0.08%) are affected in this way. All other countries experience no change (countries in which the national GAAP rule and the CCTB option are the same, for example Austria, Belgium and Germany) or only a very little positive change (countries which allow an expensing of all R&D costs, for example Bulgaria, France and the United Kingdom) of the effective tax burden. On EU-average there is an overall decrease in the effective tax burden of only -0.02%.
(5) Effect of common rules regarding provisions for pensions
The simulations indicate that common tax accounting rules concerning pensions based on IFRS, which is the underlying assumption of Option E, is in line with tax practice in most countries. Hence, this option would result in an identifiable change of the effective tax burden only in Austria (-0.59%), Germany (-0.65%) and the Netherlands (-0.40%) (see Table 6 , Column 7). In these three countries, common tax accounting rules in the field of pension provisions would lead to a reduction of the effective tax burden.
This result stems mainly from different discount rates. Austria and Germany require a discount rate of 6%, in the Netherlands it is fixed at 4%. In contrast, the CCTB provisions assume a discount rate of 3% which corresponds with the short term credit interest rate. Overall, driven by the changes in the three countries mentioned the introduction of common rules for the determination of pension liabilities results on EU average in a decrease of the effective tax burden of -0.06%.
(6) Effect of provisions for future warranty liabilities
Future uncertain but probable liabilities arise out of legal requirements for product warranties. There are basically two possibilities to account for these liabilities. The considered CCTB option here is to treat contributions to such accruals as tax deductible. The other option is to disable the tax deduction of those contributions. About half of the member states treat the contributions as tax deductible. In that case costs can be recognised on an accruals basis before they have to be paid and they lower the taxable base before the liability is effectively due to pay. This practice leads to earlier tax effective deductions. Due to the described timing advantages, accruals for future liabilities therefore result in a lower effective tax burden.
Countries allowing no tax effective provision for warranty payments according to national tax law, in contrast, tighten the tax base when the CCTB is applied (see Table 6 , Column 8). The maximum reduction is considered in Cyprus (-2.36%). But also other countries like Bulgaria, Italy and Slovakia show a significant decrease of the effective tax burden. Overall, on EUaverage the introduction of common rules for accounting for provisions for future warranty liabilities results in a considerable decrease of the effective tax burden of -0.57%.
(7) Avoidance of double taxation of dividend income by applying the exemption method for dividend income from major shareholdings
According to present tax law, Greece, Ireland, Malta, Poland and the United Kingdom grant a limited tax credit for dividends from major shareholdings. The CCTB proposes to exempt dividends from major shareholdings (participation ratio ≥ 10% of shares). Compared to the credit method, exemption of foreign dividends results in a lower periodical tax base because dividends are excluded from taxation. But as far as the effective tax burden is concerned both methods lead to the same result if the initial statutory tax rate abroad is above the tax rate of the home country of the corporation. For the underlying calculations an initial level of dividend tax burden of 30% is assumed. Consequently, the CCTB only lowers the effective tax burden in Malta (see Table 6 , Column 9), where the national corporate income tax rate amounts to 35%.
(8) Effect of unlimited loss carry forward
The large model firm considered in the base case scenario is a profitable company and shows no losses from regular activities during the simulation period of 10 years. The isolated application of the CCTB proposing an indefinite loss carry forward itself does, therefore, not result in changes of the tax burden of the model firm.
Sensitivity Analysis on Specific Sectors
The findings presented in section 4.2.1 are relevant for EU-average companies. The results could be different for companies revealing different economic structures. To enlarge the spectrum of the analysis in the following large companies belonging to different sectors are analysed in isolation. The four different sectors considered are: construction, commerce, energy and manufacturing. The data determining the implemented model firms were again mainly taken from the AMADEUS database. The companies representing these sectors are characterized by a specific set of financial ratios shown in table 7. For the considered sector-specific companies the effective tax burdens under national GAAP as well as the deviation caused by the introduction of a CCTB are displayed in table 8. Focussing on the commerce sector the effective tax burden is on average lower than for the benchmark case (26.83 vs. 27.42, see tables 8 and 3). On average, the increase in the commerce sector amounts to 3.2% compared to 5.2% in the benchmark case. The differences are caused by the specific financial ratios that are characteristic for both companies (see table 7 ). On the one hand the main reason for lower effective tax burdens is a slightly lower profit in the commerce sector. On the other hand the weakened impact of a CCTB is primarily caused by comparably lower capital intensity in the commerce sector. Lower capital intensity means that depreciation rules become less important since the proportion of depreciable tangible assets in total assets decreases. As depreciation rules are the key driver for deviations between national GAAP and CCTB (see section 4.2.1) the EU-average deviation for the commerce sector decreases significantly.
As indicated in table 7 the model firm representing the construction sector shows lower annual profits than the benchmark case as well. Consequently, the effective tax burden is again below the one of the company of the benchmark case when national GAAP is applied (16.69 vs. 27.42. see tables 8 and 3). The same holds true for capital intensity which is also lower for the construction sector and, therefore, lowers the impact of a CCTB introduction to 4.1%. However, this decline is not that strong as in the commerce sector. The main reason for this effect is a technical one. As the effective tax burden is comparably low in the construction sector the same absolute changes in the effective tax burden lead to stronger relative changes.
In case of the energy sector the identified effects concerning profitability and capital intensity affect the effective tax burden and the deviation between national GAAP and CCTB in the opposite direction. Compared to the benchmark case, the manufacturing sector yields evidently higher annual profits (see table 7 ) leading to a higher effective tax burden (75.18 vs. 27.42, see tables 8 and 3). As the capital intensity of the manufacturing sector exceeds the share of tangible fixed assets in the benchmark case, the introduction of a CCTB leads to a comparatively strong EU-average deviation between national GAAP and CCTB (9.2%).
The average company of the manufacturing sector yields higher profits than the benchmark company but lower profits than the energy company (see table 7 ). Consequently, the effective tax burden under national GAAP (35.87) ranges between the two other scenarios (see tables 8 and 3). An analogue result occurs for the deviations between national GAAP and CCTB.
Since the capital intensity in the manufacturing sector is higher than in the benchmark case but lower than in the energy sector the average deviation of 6.1% shown in table 7 oscillates between the benchmark case and the energy sector.
Irrespective of the sector type the introduction of a CCTB would in general result in broader tax bases and, therefore, in higher effective tax burdens. Consequently, the findings worked out for the benchmark case are confirmed by the sector-specific analysis: against the background of revenue neutrality the introduction of a CCTB can be combined with a reduction of nominal tax rates.
Conclusion
The European Commission is working on proposals for a tax reform that would allow improving the efficiency and simplicity of the corporate income tax systems in the EU. One policy option discussed is the introduction of a Common Corporate Tax Base (CCTB). This option would replace the current 27 tax codes for the calculation of taxable income across EU member states by a single and common set of tax rules.
The CCTB concept considered here comprises concrete taxation rules for eight different elements of the tax base: depreciation rules, valuation of inventories, determination of production costs, treatment of R&D costs, provisions for future pension payments, provisions for legal obligations, avoidance of double taxation of dividend income and loss relief.
Quantitative analyses for EU-27 average large and small and medium-sized companies show remarkable dispersions of effective tax burdens across member states. Furthermore, the proposed CCTB has a considerable impact on the effective tax burdens in the EU member states. In general, the CCTB would broaden the tax bases within the EU. Consequently, except for Cyprus, the effective tax burdens would increase in all countries if all member states uni-formly adopt a CCTB. Behind the background of revenue neutrality of an introduction of a CCTB these results indicate that a reduction of nominal tax rates within in EU member states would be possible.
The higher effective tax burdens in case of a CCTB are mainly driven by proposed restrictive depreciation rules. However, the development of the effective tax burdens strongly depends on the economic structure of the companies. Separate analyses for sector-specific companies revealed that there is a considerable variation in the consequences of CCTB. In this context, firm-specific capital intensity turned out to be the most relevant factor since a low capital intensity can be used as an indicator for a minor importance of depreciation rules.
